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Summary    :
Self-consistent simulation of intense beams has important applications  in
modern accelerators. This usually requires solving the Poisson-Vlasov
equations or the Poisson-Fokker-Planck equations in the six dimensional
phase space. In this talk we will report on the solution of these equations
using parallel particle-in-cell methods on high performance computers. We
will discuss the development of algorithms for solving the 3D Poisson
equation subject to different boundary conditions, and the development of
a second-order stochastic integrator for the Langevin equation associated
with a Fokker-Planck simulation. We will also discuss the issue of
implementing parallel Poisson-Vlasov and Fokker-Planck codes on multi-
processor computers so that these codes, which involve a significant
amount of inter-processor communication, achieve high performance.
Applications will be presented showing beam dynamics studies in the
Spallation Neutron Source (SNS) linac and the LANL Low Energy
Demonstration Accelerator (LEDA) beam halo experiment.
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